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end of infusion, 4 hr and 6 hr) with the addition of a trough level 
for Dose 9 calculation. LSS AUC were calculated by: AUCinf = 
AUC0-6hr + AUCext, where AUC0-6hr was estimated using the 
linear trapezoidal rule and AUCext was computed by the ratio of 
the busulfan concentration at Hr 6 and the elimination rate con- 
stant, lz.. RESULTS: The LSS AUC showed good correlation 
with the full Dose i AUC (r2=0.96) and Dose 9 AUC (r2=0.97). 
For Dose 1 and Dose 9 AUCs, 22/24 and 23/23 peds had differ- 
ences of <10% calculated by the LSS, respectively. CONCLU-  
SIONS: The LSS accurately predicted 1VBU SE. Using a dosing 
strategy" of 1.1 mg/kg for <12 kg and 0.8 mg/kg for >12kg patients, 
clinical application of this approach should effcctively guide dose 
adjustment and SE targeting in peds. 
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UNRELATED UMBILICAL CORD BLOOD TRANSPLANTATION SUCCESS- 
FULLY CORRECTS CONGENITAL IMMUNODEFICIENCY SYNDROMES 
Km'tzl, erg, J.; Szabolcs, P.; Driscoll, T.; M,stafa, M.; Arcbamba,lt, 
B.; ~llartM, P.L. Pediatric.r, D~ke University Medical Celtter, 
Din'ham, NC. 
Pediatric patients with congenital Jmmunodeficiency s ndromes 
die early in life. Allogeneic stem cell transplantation (SCT) is cura- 
tive, but many pts lack a suitably matched living related or unrelated 
donor. Some children lacking matched onors have been transpIant- 
ed with T cell depleted haplo-identical stem cells from a parent, but 
despite ngTaftment of donor T-cells, only 3 0% of these pts reconsti- 
tute B-cells. Unrelated cord blood (UCB) is a source of allogeneic 
donor cells that can he used without full HLA matching. We report 
our results using UCB transplantation after myeloablative 
chemotherapy (busulfan/cytoxan/ATG) as primary therapy for 25 
pediatric pts with various congenital immunodeficiency syndromes 
over the past 7 years. Pts ranged in age from 4 months to 4 years and 
were diagnosed with SCID (n=3), CID (6), Leukocyte adhesion defi- 
ciency (1), Familial erythropahgocytic lymphohistiocytosis (4), Wis- 
cott Aldrich Syndrome (10), and PNP Deficiency (1). They were 
transplanted with grafts matching at 3 (11=1), 4 (11), 5 (8) or 6 (1) 
HLA loci. Grafts delivered higher cell doses than typically seen with 
UCB grafts because the pts were small. The median cell dose was 
10.38 x 10e7 cells/kg containing 5.94 x 10e5 CD34 cells/kg. 
Cyclosporine and solmnedrol were given for GvItD prophylaxis. 
Engraftment of neutrophils (ANC 500/nL) occurred in all pts in a 
median of 18 days (range 7-45) and of platelets (nntransfilsed cotmt 
of 50K/uL) in 67 days (range 31-189). Grades II-IV acute GvHD 
developed in 4 pts and limited chronic GvHD of the skin developed 
in all surviving pts with WAS and 2 pts with CID. Five patients died 
of infection (n=3), EBV-LPD with cGvI iD (n=l) or VOD 
(n=l)within the first few months post transplant. The remaining 
patients are surviving with 100% chimeric grafts for a median of 4 
years with full T and B cell immune reconstimtion. Surviving pts 
have been successfially immunized with ldlled and live vaccines and 
have not encountered late opportunistic nfections. W'e conclude that 
UCB is particularly suited for patients with congenital imlnm~odefi- 
ciency syndromes. They experience faster engraftment and low prob- 
abilities of severe GvHD. UCB transplantation should be considered 
for all such patients lacking a matched related stem cell donor. 
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PHARMACOKINETIC STUDY OF RABBIT ANTI-THYMOCYTE GLOBULIN 
IN CHILDREN UNDERGOING BONE MARROW TRANSPLANTATION 
673a*Tg, C.Y; Cowing, M.J.; Zbang, L.Q.; Abramovitz, L.; Toomey, K.; 
Q,im2, M.A.; Horn, B.dM Pediatrics, UCSF, &t, Fl:nm'isco, Gd. 
Introduction: Pharmacokinetic data of rabbit ATG in children 
receiving bone marrow transplantation, especially in relation to 
engraftment and the development of acute GVHD, is lacking. We 
report our preliminary results on five children using rabbit ATG 
as part of the conditioning regimen. Patients underwent bone 
marrow transplantation between March and July of 2002. We fol- 
lowed the sermn rabbit ATG levels (reported as the percent of 
rabbit ATG remaining up to six months post transplantation), 
engraftment, and incidence of acute GVHD. Method: All patients 
received a conditioning regimen that included busulfan, fludara- 
bine and rabbit ATG. Four doses of rabbit ATG, 0.Smg/kg on day 
-4 and 2.5mg/kg on days ~3 to -1, for a total dose of 8mg/kg were 
given. Rabbit IgG serum level was deterntined by ELISA. The 
percent of rabbit ATG remaining after transplantation  days 7, 
14, 28 and monthly until six months post transplant was calculated 
based on rabbit IgG level detected on day 0. Result: Four patients 
had 6/6 matched unrelated BMT donors, and one patient had 
matched related donor. The  diagnosis included SCID (n-2), 
Hnrler's syndrome (n=l), CML (n-i),  and Clnediak-Iligashi dis- 
ease (n=l). The median age was 2.4 years (range from 1 to 5 years) 
at the time of transplantation. All patients engrafted with a median 
time to engraftment of 20 days ranging ftom 18 to 24 days. Only 
one patient (no.5) developed cutaneous acute GVHD (grade II) 
on day +42. The percentage of rabbit ATG remaining post trans- 
plantation for all patients is shown in Table 1. Rabbit ATG was 
detected in all five patients up to 100 days post transplantation a d 
in 4/4 patients at I60 days post transplant. Campbell et al. detect- 
ed rabbit IgG in nlost of 79 adults patients for more than 90 days 
after transplantation. In our study, rabbit ATG can be detected 
even after 160 days post transplantation in all patients tested. The 
incidence of acute GVHD in this limited cohort was low. We 
continue to enroll patients into the study to assess if the post 
transplant seruln rabbit ATG levels can affect the incidence of 
acute GVHD. Table 1 Presents the % of Rabbit ATG remaining 
in sermn post-transplant, compared to level on day 0 
da~ + day 1146r]daY da} 10fl ; day day 1/ 28 +4O +6~ I~  150 160 170 19n 
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PHARMACOKINETICS OF IV BUSULFAN (IV BU) IN PEDIATRIC 
INFANTS (< IO-KILOGRAM BODY WEIGHT) UNDERGOING STEM 
CELL TRANSPLANT 
Dalle, ft.1; ~'fgdl, D.:; Daval, M.1; Tbeoret, }:s; Tto,lor, C.-'; f'~t~/~oJ~, 
M. 1; 3/ioghrabi, A.I; La1"ocq,e, D.I; ChampagTze, M.A.1 1. hematology 
alzd oncol%[y, Sai*lte ff lsti,e Hospit,d, Molm'eal, QC, Ca',ada; 
2. Methodist Chilc~re, 's Hospital of So~M~ Texas, Nz, A,tor~io, TX. 
Busulf:an is an important component of myeloablative regimens 
for patients undergoing HSC transplantation. Use of oral busulfan 
is limited by a wide inter-patient and intra-patient variability in 
disposition. A parenteral form was developed to overcome these 
difficulties. For pediatric patients, a posology of 0.8 (children >3 
years) to 1.0 mg/kg (children <3 years) x 16 has been suggested 
(Wall, ASH 2000). However, limited information is available on 
its use in small children. We therefore retrospectivally studied 
pharmaco~netics of IV Bu (Busulfex@, Orphan Medical) in 14 
children < 1 year of age and < 10 kg (median age 4.8 months, 
median weight 5.9 kg) undergoing stem cell transplantation for 
severe combined immunodeficiency (n=6), hematological malig- 
nancies (n-3), inherited syndrome (n=3) or other (n=2). Drug was 
initially given at 1 mg/kg/dose (2 hour-infilsion) every 6 hours x 
16 doses (initial dosing was 0.8 mg/kg/dose in 3). Serial blood 
specimens were obtained and plasma busulfan values were deter- 
mined by HPLC.  The target AUC was 600-900 btMol.mn for 
patients with sibling donor and 900-1300 for the others. Main 
clinical characteristics and pharmacological results are summa- 
rized in table 1. Dose adjustment was subsequently made accord- 
ing to the initial results. IV Bu dose was decreased in 7, 
unchanged in 5 and increased in 2. Only one patient received 
more than the intended 16 mg/kg total dose. Median total dose 
given in this cohort was 13.8 mg/kg. One patient experienced a 
severe VOD. Donor engraftment was documented in 100% of 
patients. Conclusion: use of IV Bu in infants is safe but pharmaco- 
kinetic guided dose adjustment appears necessary. The current 
recommended ose of Img/kg/dose for children under 3 years 
appears to be associated with dosage higher than targeted. 
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RETROSPECTIVE COMPARISON OF ALLOGENEIC STEM CELL TRANS- 
PLANTATION (SCT) IN PEDIATRIC PATIENTS UTILIZING PERIPHERAL 
BLOOD STEM CELLS (PBSC) VS BONE MARROW (BM) 
D,ev,'t, R.E.; Jacobso/31z, D.; K!et~d, M. Hemato/ogy-O,colog),-Tl'a,s- 
plmzt, ClaildreT~ '.rMemorial Hospital, C,~icago, IL. 
G-CSF mobilized PBSC are increasingly used as a source of 
helnatopoietic stem cells (HSC) for allogeneic SCT. Randomized 
studies in adults uggest benefits using PBSC related to early engraft- 
ment, reduced acute to ,  city and lack of increase in acute graft-vs- 
host disease (GVIID) despite the increase in T-cell dose adminis- 
tered with PBSC. Reports comparing chronic GVHD following 
SCT using PBSC vs BM have varied. Pediatl'ic (vs adult) recipients 
of allogeneic SCT have lower rates of acute and chronic GVHD, as 
well as reduced risk for acute to,city. We report a retrospective 
comparison of 76 pediau'ic patients with hematologic malignancies, 
15 received allogeneic PBSC from matched related (n= 11) or unre- 
lated donors CURD, n= 4) fl'om 3/2000 through 9/2002.61 received 
BM from matched related (n= 5i) or URD (n= 10) from 6/I992 
through 7/2002. PBSC donors received G CSF (10 mcg/kg/d x 4d) 
for tISC mobilization. Cytoreduction therapy for all patients was 
fracdonated total body irradiation (150 cGy x8 = 1200 cGy) + etopo- 
side (1000 rag/m2 xl) + cyclophosphamide (60 mg/kg x3). Growth 
factor support with G-CSF was routinely administered beginning on 
day +7. GVHD prophylaxis was similarly uniform (Cyclosporine A 
and reduced medaotrexate-days 1, 3 & 6). All URD recipients also 
received ATG (20 mg/kg x4 post SCT) and 11 URD recipients 
received tacrolimus substituted for Cyclosporine A. Patients treated 
with other cytoreducdon protocols or alternative GVHD prophylax- 
is regimens were excluded. Although retrospective, non-randomized 
and longer follow-up exists for the BM recipients, this analysis of 
PBSC vs BM in Pediatric allogeneic SCT recipients suggests results 
similar to larger andomized studies in adults-reduced I00 day mor 
talky without increased acute GVHD. Despite shorter follow-up, 
chronic GVHD was significantly greater in PBSC recipients. Longer 
follow-up is required to better assess true rates of recurrence and 
chronic GVHD after SCT with PBSC. A randomized trial will 
require multi-center participation. Allogeneic SCT using PBSC in 
pediatric patients appears to be an acccptable alternative toBM. 
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OUTCOME OF PEDIATRIC PATIENTS WHO UNDERGO HEMATOPOITIC 
STEM CELL TRANSPLANTATION (HSCT) FOR MONOSOMY 7 AND 
OTHER CYTIOGENETICALLY ABNORMAL MYELODYSPLASTIC SYN- 
DROMES (MDS) OR ACUTE NON-LYMPHOBLASTIC LEUKEMIA (ANLL) 
A SINGLE INSTITUTION EXPERIENCE 
Kh'tzel, ~i.; Jacobsoh~z, D.; D,e'l'st, R. C'hildveJzs l~leT, oHal Hospital, 
673icago, IL. 
From March 1992 to September 2002 sixteen patients were 
diagnosed with cytogenetical]y abnormal MDS/ANLL. Our 
objective is to report the outcome of these patients after they 
received an HSCT. Of the 16 patients, there 9 males and 7 
females. Mean age at diagnosis is 7.3 years, median 6.6 (1.0-16.6), 
Race Caucasian (n=9), Afi'ican ganerican (n=2), tlispanic (n=4) and 
1 other. Type of HSCT Unrelated umbilical cord (n=8), matched 
sibling (n-3), matched unrelated (n=4) and autologous with 4-HC 
purged marrow (n=l). Eleven patients had the diagnosis of MDS 
and 5 ANLL; 8 were primary and 8 were seconda, T. The cytoge- 
netic abnormalities include: Monosomy 7 (n=10), Monosomy 5 
(n=l), Monosomy 5, 7 (n=l) Trisomy 8 (n=l), t (6-9) (n=2) and t 
(8-16) (n=1). Ablation was TBI 150cGy BID x 8 doses, VP-16 
(VP) 1000mg/m2/day xl day and Cycophosphamide (Cy) 60 
mg/kg/day x 3 days (n=9); Busulfan (Bid) hng/kg/dose x 16 doses, 
VP, Cy (n=5); and Fludarabine 25mg/m2/day x 6 days, BU 
lmg/kg/dose x 8 and ATG 40mg/kg/day x 5 clays n=(2). Cell 
doses infused MNC x 108/kg mean 0.3 (median 0.5, range 0.1- 
7.1) CD34+ cells x i06/kg mean 0.6, (median 1.8, range 0.3-16.2) 
GVHD prophylaxis included: CSA/MTX/ATG (n=10), 
CSA/MTX (n=3), CSA (n=2), none (n=l). The time to ANC>500 
was mean 31days (median 22.5days), to platelets of >20.0 mean 
36.5 days (median 37days) and platelets >50.0 mean 55 days 
(median 53 days). Grade I/ i i  GVHD develop in (n=7) Grade 
III/IV (n=2), no GVHD (n=7). No chronic GVHD (n=13), Limit 
ed (n=i) Extensive (n=l) unknown (n=l). Other complications 
included: Interstitial pneumonia (n=l) Toxic Epidermolysis (n=l) 
Fungai Infection (n=2) Hemorragic Cystitis (n=2). The Event free 
survival at 4 years post transplant is 55% (95% CI 0.4-.07). 
HSCT for patients with MDS/ANLL with cytogenetic abnormal- 
ities can be an effective treatment, even when alternative donor 
sources are used. 
SOLID TUMORS 
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NSI AND NS2 SUBPOPULATIONS OF BONE MARROW NATURAL SUP- 
PRESSOR CELLS 
Belyaev, N.; Bogd, nmv, ,4.; Savv,lidi, P.; Zaki~ya, ova, G.: TMdieva, 
R. f ,  stitute qf l~loleczdat" Biology mid Bioche'mist/3~, Atmaty, IGtzakhsta,. 
Natural suppressor (NS) cells are hcterogenic population of 
early bone marrow haelnopoietic precm'sors that play an impor- 
tant role in chronic GVHD and also in suppression ofNK activi- 
ty during tumor development. Proceeding on numerous litera- 
tm'e data we have suggested that there are at least two NS 
subpopulations: NS1 and NS2 which are stimulated with IL-2 
and IFNg or IL-3 and GM-CSF respectively. In this work we 
have tried to prove the existence of these two NS subpopulations. 
The bone marrow cells (BMC) of CBA mice were cultivated in 
concentration of 2x106/ml under standard cell culture conditions 
for 48 h. NS activity was judged on the ability of BMC culture 
supernatants to inhibit myeloma cell proliferation by MT~F-test. 
We determined NS activity induced with IL-2 (NS1), IL-3 
(NS2) or spontaneous ( NS). NK activity of mononuclear spleen 
cells was estimated by eytoto~c assay. TGFb was determined by 
ELISA. We have shown that sNS activity- was not obselwed while 
NS1 and NS2 activity was determined and apparendy it was con- 
nected with TGFb; production because of antiproliferative activi- 
ty of supernatants corelated with TGFb concentration. Further- 
more these supernatants inhibited NK activity for certain. Earlier 
we have shown that the most sNS activity is revealed in BMC 
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